Brain region-specific reduction in c-Fos expression associated with an anxiolytic effect of yokukansan in rats.
A traditional Japanese (Kampo) medicine, yokukansan, has long been used to treat neurosis, insomnia, and night crying and irritability in children. Recently, this medicine has reported to improve the behavioral and psychological symptoms of dementia that often become problematic in patients with Alzheimer's disease and other forms of dementia. Several animal studies have reported that yokukansan has an anxiolytic effect. However, the underlying mechanisms are not yet understood. In the present study, we investigated the effects in rats of single and repeated administrations of yokukansan on anxiety-like behaviors, stress responses, and the brain regions involved. Yokukansan dissolved in water (100 or 300 mg/kg) was administered orally to F344/N male rats 1h before each test or for two weeks before the tests began. Locomotor activity and anxiety-related behavior in the open-field test and the elevated plus-maze test, serum corticosterone levels, and restraint stress-induced c-Fos expression in various brain regions as a marker of neuronal activation were evaluated in both the vehicle-treated and yokukansan-treated rats. A single administration of yokukansan had no effect on locomotor activity or anxiety-like behavior; however, repeated administration decreased anxiety-like behavior in a dose-dependent manner. Neither single nor repeated administration of yokukansan had an effect on the basal or stress-induced levels of serum corticosterone. For c-Fos expression, restraint stress increased the number of c-Fos-positive cells in the subdivisions of the prefrontal cortex, amygdala, and hypothalamus. Repeated administration of yokukansan decreased the stress-induced c-Fos expression in the prelimbic cortex and the basolateral and medial amygdaloid nuclei. The present study indicates that repeated oral administration of yokukansan has an anxiolytic effect and that this effect may be associated with attenuated neuronal activity in the medial prefrontal cortex and amygdala.